T he sphenoid sinuses are located in the body of the sphenoid bone, which may differ in size and in shape across different individuals. One or more vertical septa divide the sphenoid sinus into right and left sides, and the septum is rarely on the midline (1, 2). Absence of the sphenoid sinus is uncommon in adults; thus, it is important for surgeons to be aware of the anatomy of the paranasal sinus and its variations to effectively treat disease and avoid complications. In the literature, few cases of sphenoid sinus agenesis have been reported (1, (3) (4) (5) .
PURPOSE
In adults, sphenoid sinus agenesis is an extremely rare anomaly. The objective of this study was to investigate the prevalence of sphenoid sinus hypoplasia and agenesis using dental volumetric computed tomography (DVCT) in a population of Turkish individuals.
MATERIALS AND METHODS
DVCT scans in the axial, coronal and sagittal planes of the sphenoid sinus of 384 patients were examined for evidence of sphenoid sinus agenesis and hypoplasia.
RESULTS
In the DVCT scans, bilateral agenesis of sphenoid sinus was not seen. Unilateral agenesis of sphenoid sinus was seen in 0.26% of the sample, and sphenoid sinus hypoplasia was seen in 0.52%. Unilateral hypoplasia of the sphenoid sinus was observed in 0.26% of the sample, and bilateral hypoplasia of sphenoid sinus was observed in 0.26%.
CONCLUSION
In this study, we found a low frequency of sphenoid sinus agenesis. Compared with sphenoid sinus agenesis, the frequency of sphenoid sinus hypoplasia was higher. DVCT may be used as a diagnostic tool to investigate the paranasal sinus.
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Diagn Interv Radiol 2011; 17:205-208 sphenoid sinus hypoplasia, there were no craniofacial abnormalities. In our study, bilateral sphenoid sinus agenesis was not seen. The results from the present study are summarized in Table.
Discussion
The development of paranasal sinuses begins as an evagination of the mucosa from the nasal cavities during the third and fourth fetal months. The sphenoid sinus appears in the fourth month of gestation (3) . The sphenoid sinuses arise from within the nasal capsule of the embryonic nose (4) . At birth, the sphenoid sinuses are recognized as a cavity with a maximum diameter of 2 mm and remains so until age 3. At approximately 3 years of age, aeration begins in the sphenoid bone. By age 7, pneumatization reaches the sella turcica. By age 12, sphenoid pneumatization reaches complete development, and the sinuses attain their full size with a volume of 7.5 mL (23x20x17 mm) (3, 4) . The lack of sinus pneumatization by the age of 10 years suggests the possibility of sphenoid pathology (5) . Sphenoid sinus agenesis is an extremely rare phenomenon. Previous researchers have reported that sphenoid sinus agenesis occurs in 1% to 1.5% of cases (7) (8) (9) . However, most of these studies date back to the first half of the 20th century and lack the support of CT. In these anatomical studies, conchal pneumatization was interpreted as agenesis; therefore, the estimated frequency would be different than that obtained in studies using CT (4, 6) . Because of its deep location and intimate structural relationship with intracranial structures, pneumatization of the sphenoid sinuses can In this method, sphenoid sinus hypoplasia was defined as an oval-shaped sinus with pneumatization limited to the pre-sphenoid, i.e., anterior to the vertical plane of the tuberculum sellae (vertical line) on the images, and the absence of septa (Fig. 2) . Sphenoid sinus agenesis was defined as a complete lack of pneumatization in the body of the sphenoid bone (Fig. 3) . We designated the age of 15 years old as the minimum age to enroll in the study because sphenoid sinuses do not complete development until puberty.
Results
In the axial, coronal and sagittal craniofacial DVCT scans, we found bilateral sphenoid sinus hypoplasia in one case (a 27-year-old male, Fig. 4) . In one patient, both unilateral sphenoid sinus hypoplasia and unilateral sphenoid sinus agenesis were found (a 28-year-old female, Fig. 5 ). In these two cases of b a make radiographic diagnosis difficult, particularly with conventional radiographic techniques or panoramic radiography. In recent anatomical studies of the paranasal sinuses based on CT findings, sphenoid sinus agenesis was not reported (11) (12) (13) (14) (15) . Terra et al. (16) performed computerized tomography with axial scans obtained at 5.0-mm thickness and coronal scans at 3.0-mm thickness to derive a better diagnosis. In DVCT scans, the thicknesses of the obtained axial and coronal scans are thinner than that of conventional CT. In this study, we obtained DVCT scans with 0.2-mm slices in the axial scans and 2-mm slices in the coronal scans. Therefore, the incidence of sphenoid sinus agenesis in a population is more accurate in studies using CT and DVCT (3). In the literature, there are few cases of sphenoid sinus agenesis identified by CT (4-6, 17). Antoniades et al. (17) first described sphenoid sinus agenesis in a patient with Hand-Schuller-Christian disease. Keskin et al. (6) also presented a case in which sphenoid sinus agenesis was diagnosed during the evaluation of endoscopic transsphenoidal hypophysectomy. In another report presented by Degirmenci et al. (4) , the patients diagnosed with sphenoid sinus agenesis had no craniofacial anomalies or systemic skeletal diseases. No sphenoid sinus agenesis was reported in patients with cystic fibrosis or controls from all age groups in a study by Eggesbø et al. (10) . Anık et al. (5) reported the MRI and CT findings of a case of sphenoid sinus agenesis without any anomaly or syndrome. Soft-tissue structures of the paranasal sinuses and their adjacent structures are more visible on MR imaging as compared to CT (5). Aydinlioğlu et al. (3) reported that the bilateral absence of the sphenoid sinus was not observed in their study, but they found two cases in which there was a unilateral absence of a sphenoid sinus on the right. Recently, Orhan et al. (18) investigated agenesis of the paranasal sinuses in 20 male adult cadavers. They reported that in a 50-year-old man, bilateral absence of the sphenoid sinuses was observed on the macroscopic examination.
Sphenoid sinus agenesis might be more common in patients with craniofacial anomalies due to less well-developed paranasal sinuses (19, 20) . Furthermore, deficient resorption of the corpus sphenoidale is postulated as the pathogenesis of the sphenoid sinuses without any craniofacial anomalies (4, 17) .
In conclusion, this study showed a low frequency of sphenoid sinus hypoplasia, especially agenesis. Thus, surgeons should consider the possibility of agenesis or hypoplasia of the sphenoid sinus before planning surgical procedures to avoid serious complications. DVCT may be used as a diagnostic tool to investigate the sphenoid sinus. 
